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TECHNICAL FIELD 

This invention relates to a flashing assembly and method for use and manufacture, which 
is adapted for use in industrial, commercial, and residential roofing applications. 

5 BACKGROUND OF THE INVENTION 

In the construction industry, a wide variety of roofing applications in the commercial, 

O industrial, and residential construction industries has led to the need to flashing devices and 

!~ materials that are needed to protect such structures from the elements such as water, ice, and 
Ui 

j$v dust, and other weather and environment related problems that can create leaks in the roofs and 

I 

{40 damage to the structures. For example and with reference to FIG. 1, in nearly every roofing 

t: 

O application, there is a need to seal the joint that is created between the generally planar roof "R" 

in 

^ and any vertically extending structures such as dormers (not shown), chimneys C, and vertically 

»|« 

•~ projecting stories S that are elevated from any level of the roof R. 

As a further example, the house H includes several intersections at such joints that are 
15 labeled generally by reference letter "I" In the past, various types of flashing devices have been 
used to form a water, ice, insect, and dust proof seal between whatever type of roofing material is 
used and the vertically projecting structure. With reference next generally to FIG. 2, such 
flashing devices typically are used to create a downwardly projecting channel wherein a 
vertically projecting portion of the flashing device is attached and sealed against the vertical 
20 projecting structure, such a chimney C, and the roofing material, such as shingles S that are 
attached to the generally planar roof R. 
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One such attempt at creating an improved flashing strip is described generally in U.S. 
Patent No. 5,337,526 to Hartman. The Hartman '526 patent is limited to a flashing strip that 
includes a spacer that is positioned to create a space between flashing segments, which are 
permanently joined together for attachment to a roof. Another attempt at a new flashing strip is 
5 described by Hoffman in U.S. Patent No. 5,946,862, which is restricted to a flashing strip that 
includes flashing cards that are permanently joined together by adhesive or staples.- One_of the 
various problems with these types of flashing strips is that when an end of the intersection is 
Q reached, the strip must be cut. This creates a significant amount of waste material since the 



unused portion may not be later used at another intersection on the roof. Additionally, these 
So types of flashing strips incorporate a troublesome interstice within the vertical projecting portion 
p; of the individual flashing cards and segments that must either be sealed with an added sealant, 

Q such as tar or chalk, or else be subject to creating leaks in the roof and spaces for liquid water to 

IH 

M= accumulate, which can freeze and create unexpected separation of the individual cards and 
^ segments. 

15 In all such applications, there has long been a need to provide the roofer with an easy to 

use, inexpensive, and convenient means for not only installing and handling such roofing 
materials, such as, for example, flashing, but also for employing the materials with a minimum 
of waste and the most possible flexibility in use. It has also been important for an improvement 
to be had that reduces if not eliminates the need to additional sealing materials to be used to seal 

20 the spaces between the individual pieces of flashing, such as the cards and segments described by 
Hoffman and Hartman. Moreover, what has been needed and heretofor unavailable is a flashing 
device that minimizes the waste otherwise attributable to use of devices similar to those 
described in the prior art. 
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In each of the noted applications and situations, cumbersome and time-consuming 
devices like those in the prior are generally undesirable. Some attempts have been made to 
address the need for an improved means for storing, handling, and installing roofing materials 
such as flashing, but none have been able to achieve the capabilities afforded by the present 
invention. What has been needed but heretofore unavailable, is an apparatus that not only easily 
accommodates a wide variety of roof flashing applications, but which can also be adapted 
without undue burden to facilitate reduced waste materials and a lessened need for application of 
post-flashing installation sealants. 

The present invention meets these and other needs without adding any complexity, 
inefficiencies, or significant costs to roof flashing applications. The various embodiments of the 
present invention disclosed herein are readily adapted for ease of manufacture, low fabrication 
costs, and immediate compatibility with both the presently known roof flashing applications and 
building materials presently in use. 



SUMMARY OF INVENTION 

In its most general sense the present invention overcomes the shortcomings of the prior 
art in any of a number of generally effective configurations. In one of its embodiments, this 
invention includes a flashing assembly fabricated from a plurality of overlapping flashing 
sections. Each of the sections is preferably formed from a sheet material. Each section is further 
formed to have opposite edge portions. The opposing edge portions are preferably arranged 
about the flashing section to establish a generally V-shaped configuration. Preferably, the V- 
shaped configuration is formed to have an inside angle that is between approximately 45 and 135 
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degrees, and is more preferably between approximately 60 degrees 120, and is most preferably 

approximately 90 degrees. 

In the flashing assembly, the sections are joined together by at least one clinch joint that 

is substantially formed upon the overlapping edge portions of at least two different overlapping 
5 flashing sections. During formation of the clinch joint, a different overlapping edge portion of 

the respective flashing sections are registered over one another to form the overlapping 

arrangement of edge portions. While the different, respective edge portions are maintained in the 
O overlapping relationship with one another, the clinch joint is then formed as described in more 
|B detail below. The clinch joint is preferably adapted to releasably fasten the at least two sections 
:no together, while positively retaining the respective flashing section together until forcibly released 
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by a user or installer of the flashing assembly. 

Various modifications of the above-described flashing assembly embodiment further may 
preferably include one or more additional clinch joints, which are also substantially formed and 

: 

registered upon the same overlapping edge portions of the first clinch joint. Yet more variations 
15 of the preceding embodiments may further include one or more attachment holes and alignment 
indicia, if deemed to be useful for certain types of applications. 

In other variations of the preceding modifications, the clinch joint is preferably either a 
welded, a press fit, or an adhesive joint, or some modification, combination, and/or permutation 
thereof. Preferably, the clinch joint is formed to have an exterior mushroom-type head formed in 
20 a first of the respective edge portions, that receives a diametrically smaller, frictionally and 

interferingly interior mushroom-type head formed from a second of the respective edge portions 
and formed with an interior hollow within the interior head. In alternative configurations, the 
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clinch joint may instead be releasably spot welded or formed with a spot adhesive that is also 
releasable. In yet other variations, any combination of the preceding embodiments may be used. 

The mushroom-type head portion of the clinch joint is preferably created with, for 
purposes of illustration but not limitation, a pestle-type piston that may be selected to have an 
end element that is diametrically larger than a piston shaft and smaller than a cylindrically 
trapezoidal die recess that is sized to receive the respective press drawn edge portions and the 
piston during the press drawing process. More specifically, the die recess is sized to 
accommodate the outer diameter of the exterior clinch joint head. In this arrangement, the 
adjacent respective edge portions are then press drawn into the recess whereby the drawn 
portions expand once fully pressed therein. 

The clinch joint may also be formed by the press drawing process that presses together 
the two respective edge portions of the respective flashing sections, and draws together a small 
part of the respective edge portions with the pestle-type piston into the die recess. Then, an 
expander mechanism of the pestle may be preferably used that is diametrically expanded into the 
recess to form the clinch joint. Lastly, the expander is diametrically contracted and the pestle- 
type piston is withdrawn. An ejector base positioned within the die recess may be used to eject 
the formed clinch joint from the recess. 

The flashing assembly according to the present invention also preferably contemplates 
the sheet material to be selected from the group of materials including, for example, powdered, 
machined, drawn, stamped, rolled, extruded, and forged metals and plastics, and alloys, and 
combinations, mixtures, compositions, hybrids, tempers, hardness modified, and heat treated 
variations thereof. More preferably, the sheet material is selected from a rolled, extruded, or 
stamped sheet material. Also, it is desirable that the sheet material be selected from the group of 
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materials that includes materials that substantially resist damage due to exposure to the elements 
and weather. Additionally, it is preferred that the sheet material be resistant to or at least 
minimizes galvanic corrosion, which results from use of the flashing assembly, when formed 
from various metals, with fasteners that are made from metallic materials that are dissimilar to 
5 that of the sheet material. 

Such preferred sheet materials include, for purposes of illustration but not limitation, 
plastics such as acetal resins, delrin, fluorocarbons, polyesters, polyester elastomers, 
Q metallocenes, polyamides, nylon, polyvinyl chloride, polybutadienes, silicone resins, ABS 
(5 (acrylonitrile, butadiene, styrene), polypropylene, liquid crystal polymers, combinations and 

Us 
£! 

430 mixtures and composites thereof, hybrids, hardness modified, heat treated, and reinforced 

ill combinations and mixtures and composites thereof. If any of such plastics are selected, the 

Q clinch joint according to the present invention may not only be mechanically and or adhesively 

in 

I** formed, but may also be thermoformed using any of a variety of methods can employ ultrasonic, 

■ Is 

p heat, and other energy sources to further strengthen the joint. Such preferred sheet materials also 
15 further include, for purposes of illustration but not limitation, metals such as aluminum, tin, 
bronze, copper, lead, stainless steel, galvanized metals, weather proofed metals, plastic coated 
metals, and alloys, combinations, mixtures, compositions, hybrids, tempers, surface treated, 
hardness modified, and heat treated variations thereof. 

These variations, modifications, and alterations of the various preferred embodiments 
20 may be used either alone or in combination with one another as will become more readily 

apparent to those with skill in the art with reference to the following detailed description of the 
preferred embodiments and the accompanying figures and drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Without limiting the scope of the present invention as claimed below and referring now 
to the drawings and figures, wherein like reference numerals and reference numerals with primes 
across the several drawings, figures, and views refer to identical, corresponding, or equivalent 
5 elements, features, and parts: 

FIG. 1 is an elevated perspective view, in reduced scale, of a dwelling structure that is 
installed with a flashing assembly according to the present invention; 
□ FIG. 2 is a detail view, enlarged scale and rotated, taken about line 2-2 of FIG. 1 of the 

IB dwelling structure and the flashing assembly of FIG. 1 with some structure removed for clarity; 

m 

"HO FIG. 3 is a perspective view, in modified scale, of the flashing assembly of FIGS. 1 and 



2, and shown uninstalled and free-standing, and shown with partial hidden lines for purposes of 



p clarification; 

5 

\*k FIG. 4 is a perspective view of the flashing assembly of FIG. 4, shown partially 



U disassembled; 

15 FIG. 5 is a partial section view, in enlarged scale, rotated, and with some structure 

removed for clarity, taken along section line 5-5 of FIG. 3; 

FIG. 6 is an end view, in enlarged scale and with some structure removed for clarity, of 
the flashing assembly of FIG. 3; 

FIG. 7 is a partial section view, in reduced scale, of an assembly configured to create a 
20 variation of the clinch joint of the flashing assembly of FIGS. 1-5; 

FIG. 8 is a partial section view, in reduced scale and with certain structure repositioned, 
of the clinch joint fabrication assembly of FIG. 7; and 
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FIG. 9 is a partial section view, in reduced scale, of an assembly configured to create 
another variation of the clinch joint of the flashing assembly of FIGS. 1-5; 



DETAILED DESCRIPTION OF THE INVENTION 

The flashing assembly of the instant invention enables a significant advance in the state 
of the art of flashing that is adapted for use with constructing a roof for industrial, commercial, 
and residential structures. The preferred embodiments and described modifications and 
variations of the flashing assembly accomplish this by new and novel arrangements of elements 
that are configured in unique and novel ways and which demonstrate previously unavailable 
capabilities and with significantly improved convenience and reduced waste. 

With reference now to the accompanying figures and specifically to FIGS. 1 - 6, a 
flashing assembly 100 is described for use in the intersection joints I of a structure similar to 
house H of FIG. 1 . The flashing assembly 100 is made from a plurality of overlapping flashing 
sections 120. As can be most easily understood with specific reference to FIGS. 3 and 4 with 
continued reference to the other figures, the overlapping relationship is established as depicted 
by the structure and the hidden lines labeled "L". Although the various figures depict 9 such 
sections 120 being connected together to form the flashing assembly, any suitable number of 
flashing sections 120 is contemplated for purposes of the instant invention. 

Each of the sections 120 is preferably formed from a sheet material 130. Each section 
120 is further formed to have opposite edge portions 140. The opposing edge portions 140 are 
preferably arranged about the flashing section 120 to establish a generally V-shaped 
configuration, as can be best understood with reference specifically to FIG. 6. Preferably, the V- 
shaped configuration is formed to have an inside angle, denoted in FIG. 6 by the arrow labeled 



o 
m 

t ; 
g«s> 

O 



PATENT 
NEW APPLICATION 
ATTY. DOCKET NO. 52466.002 
U.S. POSTAL SERVICE EXPRESS MAIL NO. EL 620 671 681 US 

with the reference symbol "0" (the lowercase Greek alphabet character theta), that is between 
approximately 45 and 135 degrees, and is more preferably between approximately 60 degrees 
120, and is most preferably approximately 90 degrees. Although not reflected in detail in the 
various figures, both a "left-handed" and a substantially mirror image "right-handed" version of 
the present invention is contemplated for use about the various intersections I of the roof R. 
Preferably, the overlapping edge portions 140 are flush and do not form any substantial interstice 
therebetween so as to minimize the possibility that moisture and other undesirable elements may 
accumulate. This is a significant advantage over prior art devices that intentional create a gap at 
this interface, which can lead to the accumulation of unwanted elements and subsequent leaks. 

T n th r flmhinr nnn omhly 100 thr-flmhinr nrrtionn 170 
clinch joint 150 that is substantially formed upon the overlapping edge portions 140 ofj^feast 
two different overlapping flashing sections 120. The clinch joint 150 is formedj 
different overlapping edge portion 140 of different respective flashing sp^uons 120 to be 
registered proximate to and over one another to form the overlapping arrangement of edge 
15 portions 140. While the different, respective edge portio#sl40 are maintained in the 

overlapping relationship with one another, the cHjadn joint 150 is then created. The clinch joint 
150 is preferably adapted to be releasable^ffid to securing fasten the at least two sections 120 
together. While secured, the resQ^uve flashing sections 120 are held together by the joint 150 
until forcibly released by a^fser or installer of the flashing assembly 100. As will be understood 
20 by those with skill iffihe art, the clinch joint 150 also prevents relative movement of the 

individual flashing sections 120 with respect to one another once the assembly 100 has been 
install^^L Therefore, fewer fasteners are required to attach the assembly 100 to the roofing 

j juoontrast to so me prior art devices t hat incluH p-H ^nly ^n^c^em^^^^''—^ 

10 
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■UaaU&^u sr p ptihle to cracking. deterioratioa^aiKL s^sOTLient shifting 61 

or cards, the device according to the present invention avoids such movemeni^^MtJfeover, except 
otherwise noted with respect to the distinguishable ^^s^^oml of instant invention, without a 
sealing adhesive betweene^ge^ei1iSnri40, no interstice can form after the deterioration of and 
in th^fefgSnceof the prior art adhesive. As a result, no unwanted moisture or other debris can 
lmulate between the edge port ion" 110 

Various modifications of the above-described flashing assembly embodiment 100 further 
Q can also preferably include one or more additional clinch joints 150. Such additional clinch 

In 

12 joints 150 are also substantially arranged to cooperate with the first clinch joint 150 and are also 

S ™ 
Mi 

;|l0 preferably formed and registered upon the same overlapping edge portions 140 of the first clinch 
joint 150. 

q The present invention also further contemplates other modifications of the various 

Iff 

preceding embodiments wherein the clinch joint 150 is preferably either a welded, a press fit, or 
D an adhesive joint, or some modification, combination, and/or permutation thereof. In such 

15 configurations, the clinch joint 150 may, instead of or in conjunction with being mechanically 
formed, be releasably spot welded or formed with a spot adhesive that is also releasable. In such 
additional variations and modifications, the clinch joint may be formed to have welds or 
adhesive joints 160. The welds or adhesive joints 160 may be formed in a process separate from 
the steps for forming clinch joint 150 that are described below or in conjunction therewith. In 

20 yet other variations, any combination of such modification, permutations, and embodiments may 
be used. 

With reference next specifically to FIG. 5 in conjunction with the other figures, 
preferably, the clinch joint 150 is formed to have an exterior mushroom-type head 170 formed in 
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a first of the respective edge portions 140, such as portion 180. The exterior mushroom head 
170 is sized and shaped to receive a diametrically smaller, frictionally and interferingly interior 
mushroom-type head 190 that is formed from a second of the respective edge portions 140, such 
as portion 200. The interior mushroom head 190 is further formed to have an interior hollow 210 
5 within the interior head 190. 

With continued reference to the previously described figures, reference is now also made 
to FIGS. 7, 8, and 9. The mushroom-type head portions 170, 190 of the clinch joint 150 are 
Q preferably created with, for purposes of illustration but not limitation, a pestle-type piston, such 
i-y as, for example but not limitation, pestle-type piston 220. Although not required for certain 

in 

3 ho configurations of the instant invention, the piston 220 can be preferably selected to have an end 

I'm 

element 230 that may, for particular applications, be diametrically larger than a piston shaft 240. 

V. 

j=i The piston 220 and end element 230 are adapted to cooperate with a die 250 that is preferably 

m 

formed with a cylindrically trapezoidal recess 260 formed that is sized to receive the respective 
O press drawn edge portions 180, 200 and the piston 220 during the press drawing process. More 

e . 

15 specifically, the die recess 260 is sized to accommodate the outer diameter of the exterior clinch 
joint head 170. In this arrangement, the adjacent respective edge portions 140 are then press 
drawn into the recess 260 whereby the drawn portions 180, 200 expand once fully pressed 
therein (FIG. 8). In applications where the clinch joint 150 is to be formed without the 
mushroom head mechanical joint 150, then the arrangement reflected in FIG. 9 is particularly 

20 well suited for fabrication, and includes the manufacture of weld or adhesive joint 160. In 
applications that include the weld 160, the die 250 and pestle-type piston 220 may be further 
adapted as or with electrode voltage potential (not shown) that create the weld 160 upon 
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formation of the clinch joint 150 shown in FIG. 8 or upon contact is can be appreciated from 
FIG. 9, without the mechanical operation contemplated by FIG. 8. 

The clinch joint 150 may also be formed by the press drawing process that presses 
together the two respective edge portions 140 of the respective flashing sections 120, and draws 
5 together a small part of the respective edge portions, such as portions 180, 200, with the pestle- 
type piston 220 them into the die recess 260 by movement indicated generally in FIGS. 7, 8, and 
9 by the arrows labeled with reference letters "A", "B", and "C\ Then, an expander mechanism, 
Q such as mechanism 270, of the pestle piston 220 may be preferably used that is diametrically 
(S expanded into the recess 260 to form the clinch joint 150. Lastly, the expander 270 is 



m 



;Pl0 diametrically contracted and the pestle-type piston 220 is withdrawn, as can be understood with 
reference to the arrow labeled "B" in FIG. 8. An ejector base 280 positioned within the die 
recess 260 may be used to eject the formed clinch joint 250 from the recess 260. 

In construction applications that are suited to the purpose, yet more variations of the 
preceding embodiments may further include one or more attachment holes, such as attachment 
15 holes or pilot holes 300. Although shown formed in every other flashing section 120 in FIGS 3 
and 4, such attachment / pilot holes 300 may also be formed in fewer or all of the sections 120 as 
may be suited to the particular preferences of the users and installers and the various construction 
applications. Moreover, more than one hole 300 may be incorporated into each section 120, if 
desired. Even if such holes are not deemed to be well-suited for particular construction 
20 application, those with skill in the art can appreciate that the flashing assembly of the present 
invention requires far fewer attachment fasteners since only enough are needed to attach the 
entire assembly 100 and since a fastener is not necessarily required in many applications for 
purposes of attaching each individual flashing section 120 to the roof structures. 

13 
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Other modifications to any of the preceding embodiments also further may include one or 
more alignment indicia, such as end-to-end alignment indicia 350, which may be scored on the 
flashing section 120 or otherwise added by printing or other labeling methods that are known to 
those with skill in the art. Multiple types and styles of alignment indicia 350 may also be 
5 incorporated to facilitate convenience and depending on the particular application. For example, 
other indicia may be included to accommodate use of the flashing assembly 100 with various 
types of attachment fastening devices and methods and to accommodate various types of roofing 
Q materiel, such as roofing papers, tiles, shingles (denoted generally in FIG. 2 by reference letter 

BQ "S") of all types of material, and shingle course alignment widths, methods, and styles. 

\S) 

~%Q Furthermore, although not reflected in the figures, those with skill in the art can also understand 

iTi 

g~J that the alignment indicia 350 may also be added to either end of the individual flashing sections 
H 120. 

The flashing assembly 100 according to the present invention also preferably 
I contemplates the sheet material 130 to be selected from the group of materials including, for 
15 example, powdered, machined, drawn, stamped, rolled, extruded, and forged metals and plastics, 
and alloys, and combinations, mixtures, compositions, hybrids, tempers, hardness modified, and 
heat treated variations thereof. More preferably, the sheet material 130 is selected from a rolled, 
extruded, or stamped sheet material. Also, it is desirable that the sheet material 130 be selected 
from the group of materials that includes those that are substantially resistant to deterioration and 
20 damage due to exposure to the elements and weather. Additionally, it is preferred that the sheet 
material 130 be resistant to or at least minimizes galvanic corrosion, which results from use of 
the flashing assembly, when formed from various metals, with fasteners that are made from 
metallic materials that are dissimilar to that of the sheet material. For example, if a tin or 
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aluminum sheet material 130 is used with iron or steel nail fasteners that have been galvanized 
with zinc, then, after installation and over time and exposure to weather and the elements, the 
nail head and the portion of the sheet material 130 proximate to the attachment hole 300 in 
contact therewith may oxidize and disintegrate. Accordingly, for certain applications, a plastic 
5 or plastic coated sheet material 130 may be preferred that avoids the galvanic corrosion problems 
that may be more pronounced in especially wet and humid environments. Alternatively, an 
insulating material may be incorporated onto the sheet material 130 proximate to the attachment 
n holes 300 to prevent the galvanic, cathodic, and anodic corrosion. 

■3 

IB With this considerations in mind, such preferred sheet materials 130 also include, for 

?J1 

'^10 purposes of illustration but not limitation, plastics such as acetal resins, delrin, fluorocarbons, 

SB 



Ul 



polyesters, polyester elastomers, metallocenes, polyamides, nylon, polyvinyl chloride, 
H polybutadienes, silicone resins, ABS (acrylonitrile, butadiene, styrene), polypropylene, liquid 
crystal polymers, combinations and mixtures and composites thereof, hybrids, hardness 
I modified, heat treated, and reinforced combinations and mixtures and composites thereof. If any 
15 of such plastics are selected, the clinch joint 150 according to the present invention may not only 
be mechanically and or adhesively formed, but may also be thermoformed using any of a variety 
of methods that can employ, for example without limitation, ultrasonic, heat, and other energy 
sources to further strengthen the joint. 

Such preferred sheet materials 130 also further include, for purposes of illustration but 
20 not limitation, metals such as aluminum, tin, bronze, copper, lead, stainless steel, galvanized 
metals, weather proofed metals, plastic coated metals, and alloys, combinations, mixtures, 
compositions, hybrids, tempers, surface treated, hardness modified, and heat treated variations 
thereof. 

15 



PATENT 
NEW APPLICATION 
ATTY. DOCKET NO, 52466.002 
U.S. POSTAL SERVICE EXPRESS MAIL NO. EL 620 671 681 US 




In operation, the sections 120 of the flashing assembly 100 are installed as can be 
understood with continued reference again to FIGS, l and 2, by positioning the flashing 
assembly 100 at intersections I and fastening the necessary sections 120 by screws or nails 
positioned and fixed into holes 300. Subsequent flashing assembly strips 100 are aligned, if 
necessary, using the alignment indicia 350. Roof covering articles, such as shingles S are 
inserted into interstices 400 (FIGS 3, 4, and 6) as the shingle course is laid on and attached to the 
roof. 

As an end of an intersection B is reached during installation of the flashing assembly 100, 
the excess flashing sections 120 may be removed for later use. This is accomplished by 
disconnecting the excess flashing sections 120 by using, for purposes of illustration but not 
limitation, the blade of the flat blade screw-driver that is inserted between the respective edge 
portions 140 to create the interstice labeled 420 (FIGS. 5 and 6) of overlapping flashing sections 
120 and proximate to the clinch joint. Prior to inserting the blade of the screwdriver, the 
respective edge portions are preferably flush against one another as described above. The blade 
is then twisted to impart a separating force between sections 120 and edge portions 140 that is 
sufficient to cause the interior joint head 190 to pop out of the exterior joint head 170, and or to 
fracture and separate the spot weld 160 and or adhesive portion 160 of the joint 150. 

Numerous alterations, modifications, and variations of the preferred embodiments 
disclosed herein will be apparent to those skilled in the art and they are all contemplated to be 
within the spirit and scope of the instant invention. For example, although specific embodiments 
have been described in detail, those with skill in the art will understand that the preceding 
embodiments and variations can be modified to incorporate various types of substitute and/or 
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additional materials, relative arrangement of elements, and dimensional configurations for 
compatibility with the wide variety of roofing applications and flashing requirements available 
and in use in the construction industry. Accordingly, even though only few variations of the 
present invention are described herein, it is to be understood that the practice of such additional 
modifications and variations and the equivalents thereof, are within the spirit and scope of the 
invention as defined irrthe following claims. ~ - —■ - ~ - - — - 
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